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Original Abstract: An information processing apparatus with programmable 
function and self-repair function which can deal with multiple troubles 
the information processing apparatus includes a logic processing unit 
formed of logic forming elements for realizing a predetermined 
function; spare logic processing units that can be reconfigured of 
logic forming elements to reproduce the predetermined function of the 
logic processing unit; a data holding unit for holding forming data in 
the logic processing unit; a fault detecting unit for detecting a fault 
occurrence in the logic processing unit; and a reconfiguring unit for 
reconfiguring the spare logic processing unit having a logic circuit 
configuration similar to the logic processing unit, based on 
configuration data read out of the data holding unit, when the fault 
detecting unit detects a fault occurrence. The information processing 
apparatus can automatically reconfigure the system to reproduce its 
original normal function of a faulty forming element. 

Claim: 

l.An information apparatus comprising: 

* a plurality of logic processing units, each logic processing unit 

being a logic circuit realizing a predetermined function, said 
logic circuit comprising a plurality of logic forming elements; 

* at least one spare unit comprising a plurality of configurable logic 

forming elements; 

* data holding means for holding logic circuit forming data of each of 

said logic processing units; 

* fault detecting means for detecting a fault occurrence in each of 

said logic processing units; and 

* reconfiguring means for reading said logic circuit forming data of 

the logic processing unit in which said fault detecting means 
detected a fault occurrence and for reconfiguring at least one of 
the plurality of configurable logic forming elements in said 
spare unit, based on said logic circuit forming data, so as to 
form a logic circuit similar to said logic processing unit having 
the fault occurrence. 
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§E««f£#tii?8$iiagg-m, ^ajaaffinc* 

v>Tli, MS:©iiaffl^S^iAir t j;0^a(slKtbT 

fina^ae? 2 b. xftonawAs* 1 ac ± 0 ma 
@!S t iTmmm\z®foi*n> mmm® 1 ©nf 

50 fc*t»Ttt. ^a®affilK*(tS^ailIliS«^r-^ 

[0 0 3 4] »»»ffl¥ft4K:*t»T. iiaiaaffiit? 

OW*585feS*(HT*t mi (a) MB) . 

a5(-j;D. ai*i»*©*ftL&»a«ia«ifc"3^T 
©iia®&#§j&x-? tT-^ftjs* a 3*>s tt»tu 
u ^©naiaiss^^x-^ics^viT, ^-ti^a^a 

IK2S, *»©lfea«^^lAlr±0SK»$©^4 

« (b) #M, IMmi) . 

[0 0 3 5] $&. tt9«aSX»K¥BtK:J:0. 

&3KMt«09!^!BK:»»«tl9Mdai» 1 A«Rt» 

©r. *@©BH^4ic^Lr(i. ^n&ffl^rs«j« 

«iaS:ffft^5 (M&92) . 
[0 0 3 6] S6fc, »31iBa«l 6 ftT 

50 ^ti^ai!iasB2&. «ic©i&a^agK i © 
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s&fltj&x-* L^mmm a 5 ict zmmi&z 
ftts.?ztte<> *m%.<D%mwm 1 z^mm® 

3) . 

too3 7] s&. ?mmmm&2<Dmmm<D 

mm\z&-j^T, ^m^<D^Lrc^m^m^i\z 
fur^ {n&ai&agB 2 sr^ffl-rs c t\z& 0 . m 

fi#t(£#a 5 C J:«ttai3j&®^j$ffi9£fTft5i&£ 

#&<^ «*«4) . a sc. ftttSit^gCckf). * 

coo3 8] s&, sn-o» 
aes 1 x-^«^g;3*3j:t;^ 

«6) „ aSlC, »a*flE5sRlA*. »aiU»©g/J'> 

7) . c©»^t*v»Ttt, iftajffiatf i«j:oc?mi 
a$&agB2£, m^owm^M^uznim^P^-^ 
tbfcfl (W#S8) , s&ciaa-fe^sfc-sfia* 

[0039] *&. t©«-&c*^T. nai&a&i* 

yhtU aftMsIB*. $&©I&a-t:JI^S&Si&9 

siB&ff^ofcD mi&bio) , ^a«iass 1 *«ktf 
^ffl^ajaas?2*, *ft®attii3tt*&&:«:i=?h 

S©?ia-fe;W>6&5!!S*S>i-»£»S-£fcAT« 
<M&*1 l) . 

[0 0 4 0] *&. ±S£©E!2 (a) , (b) IC^TSg 

2 ©fgHj© g Eft«atg##«^aggt?tt, na$a 

St. r-^ff»*a 8 Traiia»a*i 3 c*tt«» 
[0041] a sic BSttai¥a9t?ttii9jaafiBi 
■ctt^©^4Ufcaa®aggi 3t*it53iSEBS© 

S6*SHC«>A»*gtaS!SJ®5fl7AS^»r-r5. S&» 

wsiftm* a 9 k± 0 naffla$ 1 3 -c©fiig©58*£ 



(7) &5W8-44 5 8 1 

*ltib&»G (0 2 (a) , WS$x-*fH?^ 

t?tJTo»a0»iiij«7 s -^ ex-*«»*a 8 *> si? 

968 1 3 iH-SIBSfWBriWSfcftOIHBjSy-^ft 
10 [0 0 4 2] *-LT. Bffi&f&l 2fciD. B*£t 

-^D-gt^ai llciDgfcbanfciWffiMMx-*!;: 
S^T, H9$59$ 1 3 £, "HMttlttlrtSftTBj: 

wgnag^Br^a 1 0 izzmmtiitmrno 
%±m®\zfrft%$$smmmM 7 Am^^mm^ 

%t \z <k D 3ttBS®8£Uft:ftaffl9ffi 1 3 £RMI 

*IHS**rt*»T*« (H2 (b) M&gl 
2) . 

[0043] *&. wmmmtsx*7BowMamsk 
20 mmmwtmhi<w)±y m\z\t, ffiig^a©^ 

a**K*7 Afcft*TT«»3i«ida!*7 Bftttffl-r 
suticto, m nm^&i 2\z£mmmm 
€ffft3*B««ftv> (M$ai 3) . a sic 

tt3KBS®&£SHt:**«tta*rtS* 7 AlcttT 
■5»***±U «*«»Sjl|l«Cr*J:iJj«T!*a (M 

«ai4) . 

[0 0 4 4] St. BS<D8£K:#»?flMfcattttBS 

jo 7 b sfifflfigit^ naaaass 1 3 cpmni 

*B1 5) . a SIC, mi (a) , (b) Tli, *&© 

^ti^awses^ 7 b s, aaMas? 1 3 mz^tbwtv 

TWa*i (ll&gl 6) . ?mft9«j£S*7B«. 

1 lCiDjHaanfcWKDSx-^K^UT, ^ajaa 
bp 1 3 ©fl-aw* shirrs ££te.k0. aajaaifgi 3 
©«j**««ft-p*« (iMtai 7) . 
4? [ 0 0 4 5 ] $&. ifeajaagB 1 3 *t«ft*aA6nT 

^fili&a«*SB*7Bi:UT, se^§©% 

±L,fcnajaiaB?i aewronaj&awi 3ic*3ij-5is 
(tt^si 8) . a sic, «sc©^a«jsj?ig7Aici 

1 3©3f5£«ffiS?ISL/'5Si!>!S:<t>b-t><0^iBaia 

®ae?£*^^T*#. s^x-^n-fic^ai net 

5H^x-^©»(l)^tg<h*ofc*^lcli, W8J£ 
#ai2lcj;0. SKSffl^tBfc*ofci&affla«l 

50 3fc"3^roiftaiii»«irt5 f -^fe5 i -^fia*^a8*» 
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(8) 

13 

B9*i918&, 8&©3ia#l$5i!i7Alc£93iSW8 

j«^«C!a:ofc»affla*i 3tH-onaia»**fc 

Z>Z.tt>r?ZZ> (M^91 9) . 
[0 0 4 6] C©«^t*HT. ttSffiaffil 3«q|ft 

■ta:*.6nTt»*«^. ^fltnasaaiiBft. s&ona 
saagn 3©?$©#£©§iaj!tai8i 3£i8]-©iia 

^5^i:^<, {-ott^oiiaffiaffi 1 3 «?maffi 

0) . 

[0047] *&, ?fftt9^tt®ft*«^Rtt®* 

S«tfjat>L<tt'J-fev hfcfcH, ISti^&©tt#&ffl 

a. swfK^ai 2ic«fc^>^a[iK©H«^Masff^ 
5«b*»!S^ (M««2 1) . asfc, e«K±^SK: a? 

ttottafflas 1 3 fc»r*»*ft*±-rs z 1 1± 

«*«»tai»r*ct*«Tr#* (w*«2 2) . 
[0048] naffla«i3«t«ft-€-a*6nT 

a&agn 3*K-t&*.s-;Sr. t-*«»#®8. it 

i ftS&rotiaMag? i 3c#LT*aK*aA.*;:t 

K±D. SB©#l$ftffi$fc-?#3 (R&82 3) . 3 
6t. ft9ffi&S*7A*£tf?lltta«lrt£S7B 50 

are* (tt*«2 4) . na)«^fc*nTtt. laa&a 
13 ft. m&<D^m j k)Vfr?>i3.zt&m : EV^-)i'tL 
fco (»*js2 5) . «&©iia-feji^'i.fc£i!a ; Ev 

[0049] £&. aftu&atti 3^ft®ftaieitt* 
sftsa-.y h-cso. #m^(HiKft. «s©sa-fe;p 

*«2 7) . nazals 1 3*«, *Sc©ft«EiK^e.^ 40 

ft*fc*.T*MWa;:iK:«fcD, y$K»g©tglBft?Tfc 
[0 0 5 0] 

(a) JBlS&KMOKn 

0 3 ii#89§©si§ 1 *jfi*9t^*»5 tt&mmmtizm 
fflj&asscsmsft^ryny^Bi-p*?). nasi 3 c 



&SW8-4 4 5 8 1 

14 

[0 0 5 1] CUT?. COH3fc*"rflWMMISBtt. 
V-f^D^n-feyltrL-y r- (MPU) 2 0, Pig&tiJ 
1382 1, Si«f-^«i$ii2 2, 7979 2 3, 
3V>FfffWgB2 4, j>C U 2 5 , DSP (f^y^ 
J^W^nt^) $2 6, DMA W'fl^M 

^'jy^-bx) 3>hn-727, 3'i'v2 8&r;7^ 

7*#2 9ft*fc*.Tl»J*Sn. DSPgB26«DSP 
ffl^^EU 2 6A£-?-fc;fO>3. £&. MPU2 0(i. 

D. 7979 2 3&r;nT>K i ffMSe2 4ftigfibT 
a*JRfc»llten*--#. DSP <t* S^PS/d^ 
^□•fey-y-SB) 2 6ftSfiUTfi«l£i:gs$3tt. 7^ 
9ft«SSUTx-^Un-y, « 

[0 0 5 2] fcfc. ±Jfioaffl3R. Ill, x-^lo 

-y, «f»Mfp«&tf«i(ft»j)(a. tfet. ^©03 

3, ^ U 2 5 , DSP$26, DMA3> r*D— 2 
7, *-f?2 8, RXt7979»2 9mf7u>fyS> 
tffiWim&Wfc* flAtf. FPGA (7^-;VH-y 
D^7Y^-y-h-7K) ft?S&«£ffll/T#|j5jc 

[0 0 5 3] CuT, FPGAtll, a—tf©^7cT$ 
tBSfcSTSdtai-CifSAS I C (Application Spec 
ific Integrated Circuit ) T&oT. +#&ftffigft 
G?Z<b(DT&Z>. Sfc. FPGAIi «R©i&a-fe;i' 

-5. 

[0 0 5 4] ifi^. S^®&©3ifga-Inl±©fc*©©f 

SSftT^Stf, r©FPGAlCO^Tfc, 1^37-* 
T^^1rfc*fJ*JiMIW&5l*<!>tt*. a— !fa#««IB 
aSfffcS 5 fc&t>-a>*. FP 

GAB, *»S#S5^£^3#X*AVLS I ©#];& 

C©fiJ^tft*feffl^T*D. a— SW 

[0 0 5 5] *SS1S«K:*^T#FPGAB. fiSgfl"^ 

^n^7ASntl-^. ^OFPGAlCiO. 2WftS*» 
KliiSA^-CaboTt). MPU 2 0©Jt*C«fcOrtfi8© 
aa«^ftS«^"T5 ^ t*fr^*«fc 5 Kfco Tl>5. 

#«©FPGAB-€-©rtg?t*^ffl©aa-fe^ft 

[0 0 5 6] 04«*KW©®lSIJi«a|t^6eE« 



-938- 



15 

5. rUT. 3 4(J«Hc©FPGA (7^-;i^H-7 r n 

m^wy-h-7M, f&aj&agB) -e*D. n 

©FPGA3 4tt**©||ffl-feJP (|ft9«|«BiR) Rtf 

**©*«»a-fe;u ff«a«^s^) ictrma® 

St^a.-Jl'TfcD. W*fifM©BI3l;:$3ttSDSP 
$26, DMA3>hD-72 7Xtt*'f7 2 8£LT 

[0057] hht, tta-tji'^BttaiaiKoA^Miift 

£T S 5 7 n ^ 5 5 > 9 WtSt A- F * x 7 ©ft /MR A 
o $ nx & <& $ <>: $ o fc$H£#f- « <b 0T* -5. 

*&. »^aii§K (Mt»tttti¥§t) 2 ui. mm<om 

3fc*tj4»*»WI3»2 lfcWlfiTTS'bOT, FPG 
A 3 4 fc*t>T**!S«R4bft»£fcl*#*IHflWS» 
£-f3::ifc«fcD, BS^4UfcIltSMPU2 0»w 

aarrsfc©-?**. 

[0 0 5 8] pttl) 2 5CO^Tt>. WM©03lC*tt 
S^tU 2 5KjtJfS-rSt>©tf. ^©^ ; E , J25I^ F 
P G A 3 4 C*tf£f&a@?&»£x-*£«8T£ffl8 

t>K. F P G A 3 4 iC^S^^fflHa-fe^OSroSlpffi 

s»ift-r*««5 9*^rbT^«. set, zottv 

2 511 WAfcfBmcjStVkSfc, #FPGA3 4$© 
5. IP%. r©Ha-feJP7 L -^Jl/2 5Att. 0>g©§g£ 

HK^^ai&a-fe^icftAT^fiig&a-fe^sffiffl-rs n 

[0 0 5 9] 5 7ttX*r>9 1 xyi7lIIK (BSIftlS 
S&^f&r^g) r©X^^>?x-yi/(Hl?S5 7 

tt. »**HliaiS2 l*>6(D(W*lHflr^**fJfcMP 
U2 0©m^ tt+t^fivJ'IISfi* fc±D. F 
P G A 3 4 ©X + -V >?x 7 {7 HtlCi 0, & 

g©8£L£FPGA3 4k::|3tt$Sgi|5|g©f84gg 

* ($«*.tfB5 (a) , (b) c*-raia-t;v3 6*«isst 
SfSia&a-t^-ease) ttMPt^ocBSssra^ 

[0060] * &, mpu2o \mmmmm±mzt> 



(9) #M¥8-44581 

iff 

&WEI&2 llCj;0FPGA3 4t?©P»$©%*^i±l 
bfc«-&, SK»S©»4LfcFPGA3 4{C^^T© 
^aOK^x-^S^fJ 2 5 ©fSHUSx-^fiaWI 
*2 2*>Sil*fflU ^OBlEliMIMtT-^K*^ 
ff. ^tliia-k^t, X+^>^xy^|sI!S5 7(C«t0 

»wsn&SRi»»o»ft»HK:3j»*>-6iia-fe;i'*»v» 

&»a-t^tftffl^T3BWS©584LfcF P G A 3 4 

B*J*r-*tt*¥«3 5£l/T©«tBfcffU Sfc. 
JO JW©»£LfcFPGA3 4ft?S*J«**£»fc. £© 
FPGA3 4SUt? ht« Ut? hWSfclll*t8 

[0 0 6 1] ±^©S«^-^H-»#a3 

5 icfcv»Tjm;*nfc«#iiSx-*tt. w*.tfia8 ic* 
-r<fc5&«js**ur^a. *&. Tfliafta-fe^roaft 
5 /t— fe>h8***fc*t»Ttt. mm&T-zm 
#tt**-rai:ta»*5&». ±b©**u 2 5©g$ 

ffltt. F P G A 3 4 tfeltSI&a-fe^^OStWfiflJ^tf 

a? 1 0KK»j£sn-o>s. a^t, mpu2 owsnaiic 

SfcHiSfcLT^SOT?. ffi8J&x-*©ff-g©£SSt 

[0 0 6 2] B*f&®« 3 Ott. MPU 

2 0C±D#fflSn&WSJ«T-^fc«^»T. FPG 
A3 4£, Wmm±Jl'tZ.**>?x.y9®»5 7tZ 

»^fcSia-fe;P t K <fc 0 3&»«©S8£U;fcF P G A 3 

4tra-aiEftsieH - r*<i:'5t»iB*-r*t>o'c*D. 

50 ffiB{£gfTS85 2 ki/VThW) 5 8 ££-?-ft;LTV> 

[0 0 6 3] ret?, S"J7;k**U 5 8tt. MPU 2 

Sn, FPGA3 4*»6fflR*fflL^ns/^fc«i:0, B 
MT-^S^'Jy^T-i' (hfy hXh'J-Ar- 
*) lC^SibTFPGA3 4'\^iii&-r5 , b0-C*.5o $ 
fc, S*)«^ff « 5 2 S. FPGA3 4 ±IC 
n, i/'JTWt'J 5 8*e©H«^x-^cs^sr. 

[0 0 6 4] 0 5 (a) t^-T«t5&, ifta-fe 

^3 8*tSI» (A) IC«kO«iRSnTiiaiHlBtUT«! 

JS$*15 F P G A 3 4 tc*^TK*^ajsnfcjg-a-ic 

*5^Ttt. MPU2 0B, X*-V>^x 7^0185 7 tC 
MLT. (B) T^-f <£5&X** >/1XlCi-5X 
*^>5 l xy^*ff3S:'5B©Ji*SfT&3«fc5K)S:-3T 

+ 1r>?-xy^ 18**^6. Ha-fe^3 8©5^, BS© 
»4SHlCA>i4>*l&a-fe;V3 6*i^Sn5J:5lr^-3 
50 TV>5. 
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[0 0 6 5] *bT, PH8j$Wft3 0C£fr>Ttt. 05 

(b) ic^-r«t 3 tc. isis©»*sHic*>*sifea-fe;v 

(O c*TJ;5S:B*^iebTi&JS©BI5 (a) 

•T5J:5IC*c»TH-50T»5. Sfc, MPU2 0I1 
FPGA3 4C*lt**«ffl««CDlH«ia-fe;i' , bb< 

of, FPGA3 4© : HMfta-fc;HfcWSS)6lC4W9lxfc 
&£. F P G A 3 4 ©^fflSia-fe^roft^^t 'J 2 5 IC 

#*snT^5-je©s*taKTtaofc«^c. *-© 

■T5ffia^S3 3<hUT©«8lig£%#l/0>3. 
[0 0 6 6] ±5fiO»iStJ:D, *8H0£l&ttflfi: 
ri^sae««ilf!Btt#1iMagM©l!>ft£, 06 td 
Sf7D-5 1 v-h&ffl^TKTlriftHJ-r*. BPS, Mi 

Al) , 7*-fcX*-fA7Sh (Xfy^A2) XB£ 

iWftlUSnSi:, £©R§&tii[aB2 IB, RStttHm 
*|£MPU 2 0 IC^UTa^-r-So 
[0 0 6 7] MPU2 OKfcHTB. BS&ttlaI&2 1 

*t. 77 h^x7IC«fcS»ja^trSS^S^SW»r-r5 
Ufy^A4) . V7h7x7tJ;5^M^ 

4©YES^-h*6Xf7^A5) , V7h7x7t 

[0 0 6 8] MPU2 0H £T©FPGA34 

iCfrfcoT, X**>?x s/£le|g& 5 7ttJ:SX*^> 
^xy^SfrttiiltS, X**>^x-y;7jf^m^£ 
W*LT}i*1-5 (Xt'^A7~Xt7^A10) . 
BP*. FPGA3 4C*t>m X+Y^xy^lElB 
5 7^e>©f§^ (X*-rX» &A*^n (Xf-yT* 
A 8) , fflAtfHB (a) IC:fctt*Mi (B) Tr*T«fc 
SftX+^rtXftKTfi^ (X**>79b) BX* 

[0 0 6 9] X^-V^xy^UBS 7iC*5^TB, ± 
!H©f8^ (X**>77h) £A£Stt. X*^>?x 
s/^Sfr&SHtlCfcD (Xt-<^7A9) . B#F©38£ 
bfcF P GA 3 4 K*lj-5SK»S©^SHK^5 
HfoS-fe^ (MiUm5 (a) , (b) fc*tt«Hffl-feA- 
3 6) %&WiL®MTZ>. -kfBWX^^x^IUB 
5 7fc«k*B&a-tMl'©&0ril6SB, MPU2 OICftbT 
Sl^ffifeM^tbTtil*$ns*t. MPU2 0B. £© 



(10) ®BB¥8-44 5 8 1 

iS 

F P G A 3 4 C»«Hl-t;kW¥ftbTl»ftV» tWW* 
tlfct§£B, f|lftfe©FPGA3 4f;:^5^t.5X*Y>? : • 
x>;/?#fTfcfc>n3# Uf->yA 1 0©NOJP- 

a, 0ij^(fia7ic^T<k5*. ^tu 2 sicfcttsaig 

•fe^x-T - ;!/ 2 5 A* ■vmm%£&W.-tMZttl&? 5 7 
W-;H-'©^fflpJ|l77^^ l J7T-5 (Xf'^Al 
1). uniCtO. MPU2 0B, FPGA34IC*lt 
5 Bgg©f8£ U&Ha-t^ftftffl b£V><k 5 ICfffiSfbT 

io ^a©r»s. 

[0 0 7 0] S&. PH«a"fe^)WSRfiEbTV>a»^. 
MPU2 0#*. FPGA3 4C*^5RtF*^±b&Sft 
S'fc;l'Sffifflb!ft^«k5C«!lWT5tfct>C, MPU2 
0B. F P G A 3 4 fcfcttSttfflgKlM&y-**;** 
»J 2 5A>5$!*iitrttfct (Xfy^A12) . FP 
G A 3 4 C&S&?fltt9-fe;l'®ft®£ttift&R&& 

^tt^SUEbT^S^S^S^JSrl-* Ury^Al 
3) . 

iO [0 0 7 1] CCT. ffifflWffi&Ma-bJl'C!>ft30tiaK£ 

B*i*rsiCifcSfctt**ifiLw&v>*Stt, nam 

3 4©*aft**ffft5«« (Xx-y7*A14) , ffifflnj 

bT^S»^H. MPU2 0©fl«^7 : -^t|-S[^a3 
5l:*HT, FPGA3 4fc*»JSIftaisIKttJE£x-^ 

5 Uf'^Al 5) . 

[0 0 7 2] MPU2 Ofcfc^TttJfcSn&WMET*- 
50 ?B, FPGA3 4*»K*ai-r;:tffl-Ct57*-V« > ; 
htbTOKy hXHJ-Ax-^f'^&Stl ttf? 
7"A16) . W8J&SM83 OC-^'JTJMtU 5 8tffl 
*^nT#^)iSn5 Ury^Al 7) . -tbt. M 
PU2 0^e.FPGA3 4(C^bT, 'Jt7 M^Stfl 
ilbX (Xxu/7A18) , FPGA3 4fC*l>»T«jS 

B, ->'J7;V^ J E>J 5 8iZttbXnffi!fcT-*ffim?a 

troWUSr-^KS^WTSKF P G A 3 4 «?m 
40 T5 (Xt-77*A1 9) . 

[0 0 7 3] MPU2 0T?B. ^'J 2 5©H 

W±.)\>7—~7)12 5A£#R1U Bffl^TUtFP 
GA3 4(C*(t5^{||fea-b;V©Sc<£*7>h-r5 (X 
T'^A2 0) . ZilT?. WBj£ffliK7bfcFPGA3 

4©^ii5ia-fe;p©Sc 1 J:, ^ ; &'j2 5fc«Mi<ianTir»a 

&FPGA34 tCi£JS^;^«a-k^©®c©S^ffl 5 9 
tZVcML (X^iy7"A2 1) . «ltMPI 

?x »/ i' ®ss 5 7 £<fc5x*+ >?x ^ j&tfr ut>nr 

50 ^^^FPGA3 4*i??fiLT^nB. i5^LfcXx-y 
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7A8~A2 2lC<fc£Ma£fr&5. 

[0074] sec ?®tk®±.)Vi)mmmsj>±.®-oT 

*fLT75-A&iIffibft& (Xt'^A2 2) . Xt 
•>^A7IC)1^. &£. 7> 1 ry7A7\Zi$KT±X<DF 
P G A 3 4 icBSaa-feJW^ftLft^ tWSrSnfcS 
£B, ffl«^ny9AK*a*«31 (lPLffli) aO*fr 

3) . wftWWHta. 

[0 0 7 5] rO«fc9lC. *»M0^1*«^{C^*S 

&E.m®®tt%®mmm\z£n\& f p g a 3 4 

t. T»Bia-fe*3 7t. B«f-?MI2 2 
i. BS^ffilHl?S 2 1 1, X + +>^xyi/(§?S5 7 
i. 7-fi/D^Dt'^2 1i, ¥W|j£ttK3 0£:e* 

[0076] 3 ?>»;:. mm-t)V7 L -7)V2 5A£^&a 
t>. snB»*s*ffl-r*cta< i PL®s&ff*A 

SOT. S*<!)Sfffl«fl:CflF4"Pt*f!|jSl«»*-&. £ 
ft. M P U 2 0 3 2 i LT®«fBft*-r 

[0 0 7 7] £e>K. MPU2 0*taa^S3 3tl/T 

*ft. HSCD^ffl^a-fe^^, F PGA 3 4 
rtfc^&KH-fcttT^S©-?. K*©3S£LfcFPGA 

[0 0 7 8] ±iB®#&»0!llC:fc^Ttt, 04K 
^-r<fc5lC, g&a*&a8Bi:LT©FPGA3 4£2j@$: 

3*11*. l(@fc3^B3<@BU^tt5£5t;:#ti£LT'& 

(b) »2%KMC!>Rn 

a 9 tt*&n®g 2 gjgwc^s ttmmmm® 
®mmmw<Dmmnffliz7K-r-?uy2m-e$>?), r© 
0 9tc^-rttMagst>. ta^osgigsswcfctt* 

[0 0 7 9] tC5T. ^»0 9(C*T1f^J!iagfi 
B. H3fcTjRb&t>0i8«H*©«flBft#TSW« 
tftffllU&l 1 1. MPU1 1 2, H«^x-^fiSl$»» 



(11) #K1¥8 -44 5 8 1 

a? 

1 1 3, DMA (y-fl^Mt'JTi'-feX) 3>HD 
-5114, DSP (ri'^^;U->^;i'^n-feyii-) 
KtfDSPffl* ; £'J£"&trDSPgBl 1 5Rtf**'J 1 

1 6 S-tfcAT^S. 

[0 0 8 0] £fc. 1 1 8(JE34(t^-r->'J7^^ ; E l J 
5 8t^«©«te*Hfc1-DPR (ti7K-SRA 
M) . 1 1 9(i04(C*fX+-V>'5 1 x>y^(§K5 7 t 
R*©«1Bfe*&-rx*1r>?xyi'iatt l 1 2 OMtf 
>*-7x-fXj$iS&rCi&S. £ft, flfli£©Sg 1 ^JS«3| 
i0 tg&O, MPU 1 1 2, DMA3>hn-9 1 1 4, 
DSP$1 1 5Rtf2:MDlHWffliaKl 1 7A, 11 

7bb. -^n^nFPGA (na^aes) icio^s 

tlT^S (ETF. ffiF^112, 114, 115Xtfll 
7 A, 1 1 7BttFPGAtE«r5) „ 
[0 0 8 1] BP'S, F PGA 112, 114Ktfll5 

b. *Bc©»a-fe;pfcJ:DiiaEiitbT*)«3n&(i 

-WPtlMPU, DMA3> H D 
-y, DSPHPS:mt-l)±^tC*oT450. FPGA 
1 1 7 A, 117BI1 ttfc0lfe9«l&S*CJ:DINl 

a? 0»ibTWB*wiBfi:«l*an. sfpgai i 2, 
1 1 4&# 1 1 5©Br3awB*Bau5*"bo-e**. 

[0 0 8 2] &FPGA1 1 2, 114, 11 

5 stf 1 1 7 a, 1 1 7 b tnm®.T-5>m®m 1 1 

3tMU 1 1 6tBx-^te2lA*X4 0, &SrA*X4 

1, 'J -fey HAX4 2C±D»*anT^*. IPS. r 

-a-csi/cx 4 o ic<t o . mtftunrift 1 1 1 . 

5*-^«»aH(ll 1 3, **»J 1 1 6&tf6FPGAffl 

©dpr 1 1 8*j«scg?«sn. mmn*4 nc* 

0. ^FPGAfflOX+t^xy^lHliSl 1 9#ffiS 
50 JCfttt^n, 'J-fey KA'X42lCtO. &FPGA1 1 

2, 114, 115&yil7A, 117B^ffiSlcS 

a&t. #FPGA1 1 2, 114, 115S 
#117 A, 1 1 7Bt-f>^-7i'fX»iBMBl 2 0 
i:^DV/RVA'X'f>^-7x'fXl 2 3, DV/R 
VAX 4 3S^bT»iRanT^*. 
[0 0 8 3] Sfc. ±3B©x-^telAX4 0, IMF/I 
X41, U-fey HAX4 2&tfDV/RVAX4 3 Br. 

■fcsnstt'be. fpga ii2, mmfc?-?® 
nmmi 1 3&tf.**u 1 1 ei^wTfe-ntsnt 

a±3t?i-3TV>«. tJ15T, MttttlUlsllS (Mltftt 
ffl#a) 1 1 IB. MPU, DMA3>hD-5, DS 
P«tL.T8IIB-rsttaieI»***lJ«anfcFPGA©(| 

B£fcfflm^£LT7 ; -*<g2!A , X4 O^LTMPU 
1 1 2ICffl*-r-5'b©t?$.5„ 
[0 0 8 4] *ft. MPUtLTi^nfcFPGAl 
12B. tt«ffl9SB^#R:t)^«ffi9«tE«Mlir« 
*>©-?&■=> T. D S P68t LT^figanfcF PGA 1 1 
50 5&0:-l'>5'-7x'rxgMgBl 2 0£&fiLTI27KL 
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Wi*WA*tt9MZM>. thX, *^»J©FPGA 
1 1 2 lea. $$&ti}[n|g& 1 1 KCfcOMPU, DMA 
nyVu-y, DSPfSibT«flrr*FPGAl 1 
2, 114, 11 5T©®g0f£££&aiLfc:i-&. » 
g©fg£ Lfc F P G AtztfVfc < *<Dfo<D FPGAOt 

[0 0 8 5] Sfc. F PGA 1 1 2tt. *$ffltfS8©^ 
«a@Kll7A, 1 1 7Bt>b<BBS«4a©F 

^ftif^S) 113tt. F PGA 112, 114, 11 

[0 0 8 6] *&. X+^V^x-y^HIK (M9Ml£S 
^»r#S) 1 1 9tt. #FPGA#lC«tJ6n. 8* 
0*tl/&»31fflI*fc*tJ«SI(El»SF0384«HR:*> 

MPUtLT^IIT-SFPGAl 1 2 ICtfi;*jSn5 £5 
fcfc-^T^S. Sfc, 1 1 6tt. f5|g©3g£bfc 

FPGAlC^T^ffl^am?StL.T©FPGAl 1 7 
A, 1 1 7B£&fflLTV>5ft#ffiffl1»&£iE16-r5fE 

«*RtbT©««s«bT*D. TflmaiaKi 1 7 
a, 1 1 7 h<Dmm^m<Dnw.isc\mhL<wj± 

wt. sttHSoa^LftFPGAfcftfc-rMMiaia 

851 1 7 A, 11 7B£&fflf S^SfcteoTHS. 3 
CO^t'J 1 1 6tt> &FPGAK:&gfc : H&3& 

F P G A»©f6a-b;n;fi$5ffifflplie/^piffittffi^*» 

assnx^aifta-fe^x-^n 1 6A£-t&>fo> 
[0 0 8 7] wAtf, a&a-t^x-^n 1 6 Al£*>H 

Ttt. &FPGA1 1 2, 114, 115, 117A, 
1 1 7Bfcfc. 010 (a) , (b) CjST.k'S&tte 

TH5. ^FPGASIC. teffl^nJUatJl/© 

Sett (D) ©«fc5£§iJ£lcfcoT*5D. ^tina-fe^© 
Sett (E) ©<fc5^f!l-&lC?S:oT*D, &FPGA©«& 

ie ft *at- s &» ® ttameottjACj^s fttta-b^o 
Sett (F) ©«k5&«6c&?"a».&. 

[0 0 8 8] fc*. 010 (a) fCiJ^Ttt. DSPgB 
«tUT©FPGAl 1 5K»g#3g4bT^S#&£;K 
UT*0. ^«a-fe;Vft^fflbTfc, (G) t*tih 
«»®»©Sia-feJl'*CfJSLT^5. S&IC, 12 1tt 
ffifUttMft <fflME#R) T?»0. 2 
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ltt. B^ttttlfaKl 1 HCtDFPGAl 1 2, 11 
4, 1 1 5-T?©»§©5S*£fcttib)iy§-&, SKNtg© 
584 L & F P G A ^TCgftanHSJBrtr-i' 
f£x-*&8«8 1 1 3*»5R»tHU ^©^ai§K« 

titf-zt. ^t'j 1 1 6©aa-fe;Px-^;n 1 6 a 

fcJMftSft-0>S=&F P G A»©g&a-feJHcffi5ftfflW 
ft/^UIB«*fc*^*, lia@85£bT»M$!ia£ 
fT&SfcCT'&oT. SFPGAftlC, DPR 1 1 8& 

tmnideiffai 2 2**ft*t«j«3nTv>*. 

10 [0 0 8 9] CIT. ±B0B*MHBSfcbTtt. ttT 

fc*-r± 3 ic 3 bps, £-rs&i©s8 

8-hbTtt, ifcOjglgffifl&HttK:. 3gBl*©Sg 
4bfcFPGArt©^tliia-kJPftffl^T. FPGA© 

tt. ±j£©» 1 OB«-eWBlfe!«ff&A&t»«^K:. F 
PGA112, 114, 1 1 5RJffli:©®j£©Att#;L 

[0 0 9 0] WAfcf, 010 (a) \Z*t£5\Z, ^ffi 
a? f&ailg&117A, 117 Bft^< 3"3©F PGA 1 1 
2, 114, 1 1 5©3£T\ DSP6B£bT©FPG 
Al 1 5fc»S#fg4b. ^ii^a-fe^ftffifflUTfc 

(G) T*-r««»0*0»a-fe^39»^iEbTW** 
"a. ffi©F PGA 112, 1 1 4 £:fc^T©ffiffl*njai 
a-fe^fflftftMBU S^F PGA 1 1 5©t8fgftffi© 

f p g a t xm^n&mM&t Lxmrnrnfrts.^ 

•5®£tt. FPGA1 1 5tAtt#*.#*©FPGA£ 

50 [0 0 9 1] r©*i-&fc*V>TB. PH§©3S£bTH«. 
FPGA1 1511 DMAD>h 7tLT©F P G 
A 1 1 4 fc*IBft«SfcAn»*.*. W6. FPGA1 
1 4SDSP«tbTB»fJEU FPGA 115 ftDM 
An>hn-7tbTS»j*-rn«. 010 (b) fcS 

-5, DSP*fcfeIE«K:»fl?r*i:fc*«Tr**. 
[0 0 9 2] $t>\z, m3©Sg^tbTtt> ±j£©vvf 
n©*j^t>B#|jfeW&A&V»*£lC, MPU1 1 2 
^ffiS&aislBtbTCFPGAl 1 7A, 117B 
40 ftl^T3K^©^4bfcFPGA,i:P-©iiaiHl8S 

ft/sic&s j: o \zmmmn u ? ± 3 cmn-r a t>oT? 

0!l^tt, 01 MPUt L-T©F 

PGA1 1 2 2fetfDS Pfi?tbT©FPGA 1 1 5 IC» 

€-FPGAicfe^TffifflpJffi:ftiia-fe;i'©»ffl 

ic. s«igs^r-r5aiaiiiis«jsi-sKi^saiftffl-ir 
;i/©Sc©^^Hicv-h3nfc^2T— y;pft^L, 
50 ^-rsna-fe^oss-tn-pniteb, ^tofpg 
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[0 0 9 3] HCjf&fcfc^Ttt. F PGA 114, 1 
17A, 115, 117B, 1 1 2 IC:fcHT$fflnJt6& 
iftS-fe^fflftt. ^WetXDSPgB, MPU, DMA3 

>ho-7, 2o® : MiiffliiiK£irai3K£LTtt£ 
•rstc^g^^a-fe;Kc»t0ffl*-&t)ti-s*i!6-5^i 
±ai©j:5icbT**e>nfc§FPGAt^ 

aa[HlK©B#|^&fTift3C:i:lciD. 013lcSf.J; 

sic ifta-t;Po^fi»*%<aD. DSPgBtbT© 

F PGA 114, DMA3>M3-5£bT©FPGA 
1 1 5RtfMPU£bT©FPGAl 1 7A«tfclCIE 

[0 0 9 4] ±IB©<fc5lC, MPUibTfflFP 

G A 1 1 2fcfcV»T*»S««£L&»£lC:6Vvni, ft 

ascFPGAi 1 2#, nm&LWffli 2 ifc,tastt 

j££frfc5.fc5fclM»bTlr>S. SSIC. ±SHS2©SI 
S&Kfctt*, F PGA 112, 114, 115WMB2© 

mm<Dxnwz.z>£?tzm®&®m\zi8^Tb, ids© 

81$©MPU£:bT©FPGAl 1 2 SIR 

^fcfflJtttKS^T. ^aiiI8S©S«^£ff*5^ 

[0 0 9 5] *&. ±fBS3©S8H(CJ:DFPGAl 1 
7A, 1 1 7BSfflV»TSRHiF©»tLfcFPGAt 

X^^x^^l 1 9IC«fcO^S9r$nfcS 

3gE»g©f8£bfcFPGA£. g*©$fflnj 

[0 0 9 6] 0iJ;Ltf, H14fcS-rj:5fc, DSPggi: 
bT©FPGAl 1 5fc|5|ftO«58&U DSP68i:LT 
«IB-rSFPGA*iFPGAl 1 7 AtAttSfcofc* 

^ic*^t> f pga ii5$, 3%ammmtz-t)i 

&<LT£;:<!:#'r£5©T&-5. ±j£©#tJ&l::<k9, * 

2 gum SBMflffittsiinrag 

[0 0 9 7] BPS. BtFttttillgg 1 1 lfcfe^T. /U 
(Xxy7*Bl) , 79tt94K7VY 
(Xfy^B2) X\tV*y?\*y!f?'('?X7- (X 

0SS1 1 ltt, M»tttiifll#«MPUl 1 2lC*fbTtti 

^-rs. mpu 2 ocewtb, K^miHigsi i ia> 



(13) «p0B¥8-44 5 8 1 

[0 0 9 8] ICT, V7h*x7fc±«*Hffl*t-ef?« 
ESJI/-^iE>Xxy7"B5) , V7N^x7lC«k5*f 

«i*»-e*tev»tw»rsn&«^»4. fitfaiaavxxA© 

[0 0 9 9] -tbT, MPU (MPUgftlCPISatfg* 
20 Uit«-&lttt : fffil*©MPU) ibT«teT3FPGA 
112tt, FPGA112, 114, 115lC*3fcD. 
X+t^x^HBl 1 9t<t-5X*^>5 1 x>>^S 

jSU X*'V>?xyi/|eIBl 19A^CX*t>fi 
5/dHS**jS1-ffl#fc£:ft>T. Sf!g©8£b:fc&FP 
GA«|C. £IM8®a^HK:**«fta-kJl'&IMff 

[0 10 0] Sfc, SttlTO<!>ft±SHICfr*«flfc9!-fc 

;u*^»fL#^-rst. 1 1 6 
20 f—zf)Vi i 6A+"ri»»38ftgia-fe;nc#*l-*7^ 

8) . Ctl(C:«fcD, MPU1 1 2fi. BS©»tb&F 

p g AK^itamsRftSHo^a-b^ittffl^ioii 
[oioi] set, mpui i 2fc*nxa, na-fe 

;wx-7*;n 1 6AK»ffl3ttTHS. #FPGAl:* 
V^TffifflpItg^^a-fe;U©»i:, ll*]Sx-*«8W» 
1 1 3CfiM9SnTl»*. #Htt£«1-«tt9l9K«M 

30 ^©fgibfc&FPGAIcMbT, $JMf6iia-fe^© 
8kjJ*fl«*Ci»Ba*S«Jit-**>Sjl»*W3eT6 (X 
■T7 7B9) . SP^. BS©^b&FPGAC*^T 

fr£wrr5©-e&-5. 

[0 10 2] ^©fgSibfcFPGAlCfcHT 

^fflwu^na-b^©^, »«i-*«tt*=rr*»« 

tt, MPUI 1 2tt. : &FPGA^fflBjt6iSa-bJl'© 
h\Z (Xxy7*B 9©NOJI/-I^&Xxy7'B 1 0, 

Hi 2*11) , &tttt&*?«tt8®K&*lrt-r«l:& 
BftSia-fe^roKo^^wtv- h£*ifc|g2T— 7> 

SfP^-TS Uf'^B 11,01 2 #18) . 

to i o 3] -e-br, »iT-^;i-t*2x-^is 
it«u «-FPGA«j-€-©«f»t-tn-en©iHiKS)B!*-r 

5©fc&BfcffifflBjtBHa-fe;P£flf?TV>5*>S*>£« 
JTT5 (XxyT'Bl 2) . BP*. ±j£©3g 1 x-7^ 
tS2T— 7*;UtSJtlS!U ±T©FPGAIC*V»Tffi 

50 jii*itB&»3-fe;p©fc&«. &^t6*^r-r5^a[HiB&« 
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[0104] r^-c. sgix-^tig 2 ■r-^i:© 

flfclSfttf. £T©FPGAfcfcVvr«fflW«£l*«-fe 

ftfift. i»»fcSiW*©584LfcFPGAO«aft 
Jg&a— iflCfrftS Ufy^B 1 2©NO;>-h*6 
Xfy/Bl 3) . 
[0 10 5] CCT, XT--y^B9IC*^T, PlSfflS! 

ftbfcF p g AKfe^TiefflwiBfti&a'feWftaw* 

©RAOfc^^^^B (Xf'^B 9©YES;P- 

Xr>y 7*B 1 2 \z&V>T. %lf—7)lt%2T-7)V 
iO«jeti*«», £T©FPGAK:feV»Tttffl«rt&W» 

stA-©***, &MB£#r«ift9iQiii&ttj&-r«c& 
Sft!&a-fe;v©3&<i: o 

Uf-^B 1 2©YES^-h) . fglf—ZfMZii 
tt-SS-FPGAK^vr. SfS2r-7;M;:T}ft£3tt£ 

aagfc^r-rsnaniKftfflg^-rs Ut^bi 

4) . 

[0106] ±Eo±5cuTWijaEffla!Wfat)n« 

t. MPU1 1 2 (Cfc^Ttt. ffi8j£#fTfcfcttfc&© 

§FPGA±©^tii&a-fe;i/©ts&*» Uf-^Bi 

5) . ftFPGAfciWS^HW&a-fe^Oftt. ^t'J 

1 i sk** s*ro>*. ftFPGACiHja^Hiaia 

-feWglpfitiSJfctt-rs (X-^-yT'B 1 6) . 

T\ ftFPGAfc*tt«^H«i«-b^«>R!W»WBJ:D 

1 7) . fflMiyn^^AK^ii^Jaa 

( i PLj&a) fltfrfcfcn (xf-y/B is), miA 

[0 10 7] z.<D£5\z. *589!©SI2£iMS|l;:j&vfcS 
&E«tt«IBW*19«B3li!«fc«tntf, FPGA11 
2, 114, 1 1 5 t. ^ffi^aSSSl 1 7t. 
^-^flHWWBl 1 3t. NflFtttillalKl 1 1 1, B8J 
JftMtl 2 lift-eft*., ftttO^ttCfettSSS? 

[0 10 8] £&, X*Y>^xy^HIgSl 1 9£-£ft 

^a-fe;^5ft-5. SiiSC^tLfcFPGA^ ^ 

§ » UT fe ft frMSMtt £fi£8 5 ft IB «ff ft 5 r 
^tU 1 1 6 BS©S 
tLfcFPGA AT^ ffiSiaialfe £ LT© F P G A 



(14) 1fBB¥8-44 5 8 1 

117A, 1 1 7BSttfflLT^Sft8ttffl*«SE* 

fcitJTfe. S«tt»«Fft*ffl1-*J:i:a< I PL&a 
£frft;i£©T-. 8»©M»BfcK*£T£*. 
[0 10 9] FPGA1 1 2)W»«*±#|l!ib 

T©«tt**T*CiKJ:0. *^ffl«!8©^ffli&a(Hl 
Bl 17A, 1 1 7Bt>L<tt|S|S584ft©FPGAI;: 
»T«IMIft*±"r*iliiO«T?ff. £g©S»«*ftffi 

»T* ;:£*«■?*■&. 

JO (c) S3SIJSM©lii^ 

016, 017 «#8BJJ©S8 3 I&JS0IJ fc**> S 3 Efctt 

[0 110] Sfc. £©01 6 I^TWMaggtt. 

an. gHisftc^fitftsi&aMagKtt. ^at^a 

a? -;i/Tft<*«l§K (FPGA) 6 5- 1~6 5-8T 
<&3£#gft5. ST. £©B 1 6 CfcHT, 6 2 By 
>J > Mgary MSoo^iy K 6 1 ttftref 0>#MI3 
K*. 6 4 tt?flattle!K&. 65-7, 65-8 tt^ 
fil*«l§B& (711119^90) . 6 3«««««»4l/fc 
Ha-fe^TSS. 
[0 111] r^T, mSS[§8S6 5-l~6 5-8tt. 

ft*. yny55>j^r«*A-H^x70«/Wi(S» 
Sg-TfeO. a-yh62tt, «ft (H«P. 8t?) ©jft$§ 
50 UK 6 5- 1~6 5-8^e>ft-5^A.«^'J>hSa- 
•yh^T-i&D. 7n^S>^tBftA-K>}x7T-<& 
5. 

[0 112] £©«fc5ft«ts£l;:<fc9, *a9l®£3£J6 

0 1 6 ICSf ±5fc, Af^>POA8[|BlKS6 1 &fctt* 
6 5-6 ©Ha-feJP 6 3 6 1. 

Wi£©m 1 **«o«^ira«o*ttlcJ: D. H l 7 C 

^■r«k o ic, ^©isa-fe^ 6 3 &$tmm®& 6 5-6 

ft«D«L. "Ht^SKes-r^M^ipOftnsM 
40 P6 i ic-g-drii^s-a-srttc^o. B#s«i0S-a- 

[0 113] r©<k5(C. *»M©S3^J(SMfc*!4»5 

s«^HMiafia«ti/To*«[a* (fpga) 6 5 

- 1~6 5-8fteftA. ^©^2^0)]^^!'. 
T-€-fflffl«5lfl*7C*©jE#ft«ffiSSS-C#SJ:5C 

50 [0114] ft*. ±m<D^mmmiz)5^r\t, ^mm 
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«[3?86 5 - 7, 6 5-8«*&A, ftttl!B6 5- 1 
-65-6 C*tt*J&a-fe;PTKS*l»£Lfc»&lC, 
C©^Hmg([Hl!SS6 5-7, 6 5-8£ffl^SCtK«t 

a-rti^s#, cftciRjesn-j'. 0f*.tt&*8tiaK6 
5-i~65-6 tc^ffl^a-fe;p (^m^mmmm) 

[0 115] (d) g4£Jfifl®BUI! 
018, 019 tt*£!fl®8 4 &ft0!C##S 3 Etttt 

mmmh, m®%i~%3mmmtmiz. «*. 
*3**«fc*>A>*nwifflas«K:JtUT. i-yh-e 

<n-y f« 7 5- 1-7 5-3T&Sj&&t£fc5. 
[0 116] ST. CO018l;£HT, 7 2(i?g&ro 
any 1>7 5 - 1-7 5 -3±D^S^D^75>^"SI 
tlfcffiSSMagg. 71lia-yh75-l, 75-2<k 
Dtt*»fP+oa=yh», 7 4 Ban? h (?4Mft9 
ffiSffi) 7 5-3<k9£S?iiany h». 6 5ttftffl 
@» (F PGA) . 6 3ttB»*«58ftbfcB«"feA'Tr* 
3. 

[0 117] fc*3. m^IaI?S6 5Rtffi&a-ir;l/6 3 ICO 

WbT^So £©J:5fc$$l;:J:i^ #fg?)i©84&&S 

HI 8C*-r«t5fc. ISfW©aay I-P7 1 fc*»6 
a- y t- 7 5 - 6©i&a-b^6 3-em&ifi%£.?zt. 

^£■5 fc, -€-©^a-tr^6 3 £-&traay K 7 5 - 2 
: fti^<yb7 5-3Sil^^©a-yh 

»7 ifc^»T»fpa*actK«to, wsfiaiBa-a- 
s. 

[0 118] nckst. *89J®£4$!M!K:;ta9>« 
RWT«ll«fla«t LT©aa ■> K75-1-75- 

3 w^©82, %mmwtmmz. mm 
asec* a * as ^ot^nssfflsnscM l t^© 

[0 119] ft*, ±5£©**iS0!llc*^TB, ^tla 
- 7 h 7 5 - 3 S-ffcA, any h 7 5 - 1 , 75-2 

-y K7 5-3*fflViSr:iCiD. Jg2§£6S«aj<»:P& 
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T. h 7 5 - 1 , 75-2 K^4MIS-fe 

[0 12 0] (e) 85^JS0iJ©ifi9! 
02 0, 02 ltt*89!®£5m«fi:**SgBgfl[ 

83, 4*««c***flHMMISlBK:itl/T, aa-> 

h^iB*ffla»-p«a<. *&©fiM9ggj;Dft*ft 
»->xxAir.t»p«^an. gE&«©mffitft5it 

85-1-85-3 

[0 12 1] aT, H©02 OlCfc^T, 8 2li}fi&© 
ffiMiffllS 8 5 - 1 - 8 5 - 3 i D &i?Uif y 5 
TOfctHMhl/XxA. 8 1 «1taSaaS8 5-1,8 
^ 5-2 < £9fc-5»f£4 I ©ft$8«lSg§i¥. 8 4tt^«}$8 

&as§ (^tiisaa&agB) 8 5-3 ± vuz^mmm 

aggP. 7 5ttl-yK 6 5tt««|§g8 (FPG 
A) . 6 3 KWftWgifeLfcM-fe^Tf**. 
[0 12 2] ft*. fitfflJ!iag§8 5-l~8 5-3tt. 
fflSc©aa y b 7 5 a> 6 a 5 7u if 5 5 > y bTIE* a- 
F£x7T?*S. S&. any h 7 5, £HSI9tt6 5S. 
tX^a-fe;U6 3l:al>Tli Ha$£©83Xtt84*i&09 
fc*^SfcffltH«©fi||BS*l/T^S. ^©*5^ 

touMwaass 8 1 \zmmmwm 8 5 - 2 ©is 

«-fe;P6 3-C****SS3ir*£. flJM©82SISS«iiJ©« 

stmoumzzr,, H2ifc*-r±3ic, ^©aa 
•fe;i/6 3 ££trtim*aa888 5 - 2 s^josil. 
sisias 85-3 mft*m wmsm 8 1 t^j&r 

[0 12 3] r©«k5(C, *»«©85*ifiWfc^*»5 

^siaaaaB t LT«Di»«ffla« 8 5 - 1 - 8 5 

40 -Z**1&?LZ>Z\t\z£.K). Si}i£©82~84*iSPJi 

i^^ic. ^«iagBic*5ttsasat^fiEg9g©ii 

[0 12 4] /ft*. ±Jfiffl**JSWfc*V»Ttt. ^tllf 
SfflaS§8 5-3£-e-£;L. 1l«ffl9S8 5-l, 85 
- 2 tfcl-t4|&a-fe^1?B$*t»*Lfc«#lc. C©^ 

50 *««tra«©*ttfcJ:DB*6aiBS*TV»S*t. r 
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30 



nciaestt"i\ «*.tfft»«fla»8 b-i~8 5- KftRKioua-fs. nm^-zwcn^m st* 

0»l**«tH«C. »*«»58tL&»&C, C©^ -^fiaWWI2 2*>60T-^fcS^&H«lJ«7 i -^ 



02 2, 02 3tt*58Bjom6Hl^J(c*^-5gHtta C*i*K«lc*W*'botB*K:ftfM-*. 

«iBftffiiMMaaig«**-rHT*5««. *m^<Dit [0129] w*, 02 3ic^-r<t3ic &sfpga 

saaaagafc, «*.i*H4*wiifttf&3Ax*afcaffl 3 4<oi&a-fe;p3 6CTWs*««±i/Tt). gift**} 
snsfco-cfes. St. noH2 2c^-riii««ia« 10 m%w9 3t%2$jm&m&W9 6t<Dffl-cm$:m 

fit*. ffi«©^l^»JlC^^SifMagttCJtL SBTSHilCiD, : H«a-t;l'3 7SfflV>TiailS 

T. »Wea«tLTOFPGA OMRlelK) 3 4*t* BUMEU ISftgfcffilBf 5 EOiSfc, 

£113 0WPGA3 4#lC^*Ae.n5,J:t 1 b SfiK«kn«. «*rtr-**8W&2 2, N&ftl* 

K. x-^«^atbT©S«^7 ; -^^«l«2 K#a9 1*±im**x-*fW¥R3 5#. &&© 

2, BSHaS^#»f#atl/T©PSS-ir;^^g!9 FPGA3 4 (£2flm&l&fB9 6) icMbxsaic 

lfeArxsWfSx-^n-^aa 5**«»©fpga3 -eftAenT^sctcko. ss©#x^-xft;ic<t 

ff^OfcOtt. H«0«IB*#L"0>.5. [0 13 0] a*. **lt«K:*HTtt. fB2HnRffl9 

[0 1 2 6] fcoT. Wfcfcr-^ftJWW^ 2£WPI SB9 6 0FPGA3 4C : F«fta-fcA (^ffil&afll/S 

«t-^w»*R3 5 t»*-t^»»f*a9 1 tick gsn) 3 7*-ta*, sa^©^i*jfi^ji^i^ 

ttffiHR2 l&HMdMWl3 0 2:FPGA3 4£:CDfi» *»»£bfcFPGAftB«|j«L-0»S*t, CftlCfgJgS 

&t>nmz, fB2«*ffiass9 6«t«j£sn«. * nr. w^tfiHi^afflaatLTOiHiFPGAs-t 

fc. «n^n«l«W^SB9 3KZ^2tt«ffi9« fcATfcsm lilWfl^Bfc-tfc*., F PGA 3 4 C 

9 3B«2ffiffiffiass9 6 t-mmms&fiitsttib GASffl^sctctD. ma©® 2 mi ^8i©£ 

8«9 6ttafi*a9 7ft*a*.T^*. HtlKAD, [0131] (g) IS 7 IfeffifllOtftgi! 

JBl««»a«B9 3iJ|21lWBffil»*9 6tO|||T? 024, 0 2 5 tt*9B910ft 7$JK0!lCjfra>«aE4*ft 

[0 12 7] S6fc, $2llHR&l£ft9 6©BH-feJP «ffi9S«<b. «Afcm**Heff&3AX«SSfclS« 

»K¥a9iB. wa©*i*iifl!fc*Jt*x*t>? ansfc©T»s. $&. ^jg^i^^sw^jaag 

xv*B»5 7fcH«to«IB**T*t>©T!*D. SI2. ffl>£©Sg 1 $ttMC#»«fll SBJUagBlCitL 

tfcffl[§*&2 l^©g*&ffl«^£UT©|i|g^0r}^ T. Ha^ae?a:LT©FPGA (ftRlBlK) 3 4tftt 

m^9 4$. ®fg^R9 2£;frLTA*3tl3«h. Stt 6nT^*«^. M«tt(lilaIK2 1*J:WWI 

FPGA3 4lC*»t5W§©55*IIHIC*^-&8ia-fe;i' 0#&F PGA 3 4SIC-£&*.&nSii'b 

[0 12 8] Sfc, S{T?a9 2tt. ±jfi©»<. HI 2, BS^ag^^Sf^at bT©RW-fc;HMff¥R9 

*sjn.agfi9 3®i««tfttuiaiS2 i»&<!>Ki«iwrig l^tm^j&x-^ft-g^as s««ii»ofpga3 

5MB*9 4s, 7\zmt%ttt\z, nm 4\zttLx#m\zzt3.z.t>nT^z>&tfm%. &*. 

9 5£Sft^R9 7^6SmT-5t)©T&-5. ±S£©#I ©«8tg£WLT^-5. 

j£fc<fc»5. *S5ll©SI6^i6Wfc*^Ttt. &-5lf52li [0 13 2] ftoT, **JSWl:fe^Tt>ilS£©^6* 

«ffl«KS9 6©FPGA3 4©»I*JP3 6fc:TWS ffff&Httt:. Bmttl§IK2 1 &B*|£flMf!3 0£F 

*t»4bfcctsesttaigiK2 1 icfc^-c&w-rs pga3 4 £©»*£*>■&»::. ®2itMagfii o 

^9 4£fgl^8fflag®9 3©l©§-k;l/^S&r£R9 1 50 ?MB«t-^WW*H!3 5 tPW-fe^W(f*a9 1 



[0 12 5] (f) ®6Slig«Sl©iK^ 



S^fiKx-^ 9 5 £SfS 2 If liilii 9 6 ©fS#Ji£tS#§ 

3 0fc««fc±Dffl*fs. ^nfiwt-oft^tt. a*w 
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±0. £ltt*4L9S»9 3«tRj&3*lS. a*. Si 

it «&a£« 9 3 t&s 2 ff^mage i o o t\mm 
caoT^a. &g2ifiRffiasiii o ou, ft 

ifi-fS^ffiFPGAg gSggTSfefcO^flFPGA 
§1881$ 1 0 2**&ATW5. 
[0 13 3] S6fc. *£ttttlC#»SfflM19g1K 

a. saaw^njsentjtbT, : w»a-fe;i'9 8««. f 
pga 3 A^m^^mz-mm^-^mn^w^ 

5fc.kD*fflSttftBlilSy-$'fc*i;T. FPGA3 

W6. TiFPGA9 9lt &£ 2 fflffitiffll&B 1 0 0 
©FPGA3 4fc*abTfflt»*i:t««T#<b : HWia 

■t^9 8£*-&*.T:fcfh &»2flpa«iasei 0 0© 

FPGA3 4©SSS5!4^Ct4, ^©^ilF P GA 9 9 
«. ftSW^flFPGASaMWU 0 2 (CjiilDbTil 

[0 13 4] ^*3. »21iHBffi31«ttlOOfc*tJT. 

i o 4 tt^HBStfafti/fcua-fe*, i o 5 \m\zm 

mifi&&LXWfl**I til-alt 2"D<Dlk9± fa 103 

©na-fe;n*T$>s. ±a©«j«fc«tt). *»wo»7 
njfi^ic^^-s i a«E««ite^€«sjaiagfi©Si^ 

£. 02 4&tf02 5£fflWT. £tTtKWr5. 
[0 13 5] BPS. 02 4(C^-f<k'5(C. glMCmStf 
K4bTffiffl^nIlC&-3fc2t?©»a-fe;H 0 5S»H 

t, «iBjo«fTa:tonTaft»^+o»a-t*»i o 3 
na-t;n 0 4 ftMRuwe-r*. fUBdEx-^im? 

g;3 5fc43^T», FPGA3 4lCT30l©^ffl^FBr 

©fia-fe;i/ 1 0 4iflms-t)mm^§t9 1 
fi& t e. si tim&ag© 9 3 ©wbjSt 5 -* 

S3 5Ttt. FPGA3 4ffl|*i8S© : Hl^a-fe;PSfflH 

[0 13 6] iinfCftU 02 5lC*t±5(C, ^HlF 
PGA 9 9S^fflFPGA^fi«l 0 2 ICjliDbTfr 
6. S^fSx-^H-^S3 5tli WBfcr-^fiifc 

awi2 2c*tt*7 ! -^R«i»st;nMf*a9 i*s 
©^Sf^cs^T. jian$nfcFPGA3 4A©^ 
mm-wir 3 4 b sffiffl bfcs^?-^ s jwu-r *. 

[0 13 7] HlMtT-*WM*R3 5 KTgfflSttfc 
WBSt 5 -**. fifths 1 0 lft^bTWSri»li3 

*«5 s -*fiM«M(l2 2. *»fe;HMff#R9 l*.ktf 
BllSf-J'il-SfaS 5«». $&©FPGA3 4(;:*f 



(17) #U¥8-44 58 1 

inrtsiiitf-eg.s©'?, W5S©S6Sll£WtT#6n 

SflJ^ftSg*. l^-©FPGA©p|SffC»-r5^Sc 
[0 13 8] ^fUSWCfc^Ttt. ftFPGA 

9 9 ic^tma-fe^ (?«na#}f£g3ii) 9 8 

lc, cc^iB^a-b^i&ffl^TSKIsiS^K^b&FP 

wftaaaatbTo^FPGAft-tis*., fpga 
«FPGASfflv»*ctcj:D, mo®2mmtn 

[0 13 9] (h) %8%mM<Dfffli 
02 6, 027 (4*?S?(3©SfS 8 &JM SEgft 

icjtb-c. ftttieiK (fpga) ±ic^a^ag?tbr 

a-feJl/ (7fllll9ttJSS*) tbT> 3ttMt«09l£b 

&»a ; ey3.-^aji.©i&a*^3.-;nc*^saa-fe 

[0 14 0] IPS. ^ttflCfrfrSfiHRfflagfitt. 
02 6, 2 7fc*-r«t3t. flAttttlM0ft*ettM 

®mw\zm%?zztwz ^©02 

6, 2 7K*5^T. 13 0«««[hI8S (FPGA) T$> 
D. r©ft«IUKl 3 0(4iiaffiaffii:bT©2^©i| 

30 S&a^a-^ 1 3 3 (4A- Kx-Y X?131 £$WT 
5&»©A-H7 f ^Xi'3>hn-7ibT«J«Sn. 
iltv^a-M 3 4(47D>y tf-x^Xi' 1 3 2 SftJ 
WT57nyi;-T-f X^3>bn-5tbT«!jSSn 
T^4. &*5, 1 3 Sli^itya-JH 3 3t*lt5 

[0 14 1] Z\Z.r. 7Uy\L-?47,t> 1 3 2(477 

h 9 x 7 sw-jwcwx-r *»K:«»j«fflr * "bo-e* 

>131 BWJMitfi»T«fc»©V7 M>x7ftr«a 
40 a*f£©x-*£&ftbT:&9, ttJilftfttfffiK £ 

fc. 02 6 i^-rm^ieiK 1 3 o-ea. -^©tpro-r^T 
©na-t;w^ffl^tiT^5/t». ^©na-t^ai^ 
«e*t. »HHi©affl«ffcaftatya-A'i3 3Cfiv> 

[0142] ^n«. 7Dyi:-f^x?n>hP-7 
i 3 4©»a-fe;ps : J i ffli&a-t:;i/tbTffl^5ci«fc 

0. d©7Dybr— r>fX^3>hn-51 3 4)JJffiffl 
50 ^oIlgt^tsTt). HiS±©®ffl 
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Ktt»»*«^&V»fc»-C*-B. £*. 02 6, 2 7ICS 

^s«^x-^n-»^S3 5 i ss*sMic*stt 

[0 14 3] C©J:5ft*l«fcJ:D. #f8?U©Sg 8 gJ6 
*tf. 02 6(C«ttSK»tt(iiiaK2 lfciSHT, na 

t^j-jn 3 3©»a-fe*3 6fciwa«»ti/&ct 

SBSSItyi-JH 3 3©i^a-fe;VS^iia-fe;i/i: 

UTffln-f ic, ait-^a-;n 3 4©na-t;n 3 6 
[0144] cntio. 02 7(c^-r<t5ic. i&at 

i^-JH 3 3ttfl«J*SnT«l**«IB-r*Z:t]0«T 
fc*. SI/Ul 3 5B, M ; £ya-JH3 4 

^©^8 ttmmmttz® wasmm 

fcj:tt«. iltva-;H 3 3,1 3 4IWMK-&*. 

6nx^5«^, ^«a-t;ptbT, a&sig©??* 

[oi4 5] (i) m$mi&m<o®m 
028-030 tt*xm<Dn 9 mmuzftfrz bb»« 

tjtLT. (Harass) mmteiiX. 

&n-a»**s. fisityi-A (^fina^a 

[0 14 6] BP*. H2 8fc*V»T. 1 4 1 Sftftiagg 
(FPGA) TftO, ;r©*ffllalfcl 4 IB, ffl&©B 

D. A'X 1 4 2S^bT*5fc»«*n&*ftO»at 
^a-JH 4 3~1 4 7S-€-&A*tt , blC. A** 1 4 

[0 14 7] Sfc, ftFPGAtt**0»a-fe;P*>6* 

IC. »! ; E^-JH4 4l^'f7|iBtLT. laa^ 
fa-* 1 4 5-1 4 7 ttaftMf|leIIft£LTMg-4-S 



(18) ®S1¥8 -44 5 8 1 
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gHKisiift 1 4 1 ©tpTB, afiMflnanicMjss 

[0 14 8] ft*. H ©««[§?& 1 4 1 KB. 

1 4 3-1 4 8 ©WSSttffl-rSWSttffllHlK 1 
5 2, #»a*ya-;HC*^SBiaii»«|jS7 ! -^S 
$8TSH«J&x-*£8®#l 1 5 4Rcmai9K«|jS 

tureai 5 3«»SHsanTir>«. s&, $t©s84b 
s^a^^sig^K^astm^^x-^thSE^ai 5 

[0 14 9] ±»©*j*fcJ:D. *ftH®il!9%lgfll: 

**«iBgtMflBtt&iinra&fl-rtt. hash 2 
;n 4 7 ©nat^ 1 5 1 K*^Ti»tsa»584b&$-& 
•fti-sjjic^a^usan&aatya-^i 4 8 

[0 15 0] ft*. »*0»ftbfcttatS?a-;H 4 

7B. ^PiUiatya-^tLT. aaaopraasiK:* 
a*T. afi«waiiti/Tanfir*±5K:wi*b. 
##r*. fit, **Fa»**L&aa-fe;M 5iB«ffl 

50 0. «a ; Eya-^14 7*S*lrtbT*<. 

[0151] $&, 0ija«02 %\z%v%m'?m&t 
i/iMsnfeiityi-M 4 4oaat;n 5 0 

ISWtHttKLT. 03OtCSfi5lC, ^MaillK 
t bTCHat-^JL-^ 1 4 8 S*'!' YBKi LTWm 
T£<fc5t::SSi$b. UftSSglHStt*. W5. i&a-fe 
JH 5 0©BSK4^fC*HTtt. »ltya-;H4 

©T. fUSffcx-^ffg^g 1 5 3 ICfcMT. M8f£x 
40 -^S^tltgl 5 4tCTffi}$$nT^S7 i -^tcS^ 
TB#tfi!cx-*5»fflU B«^T-^ff#¥g!l 5 3 

dc««!fc*^T. gfea*yi-;H 4 8S^"fvlHl»t 

[0 15 2] fcfe, BSfflRtL&SK^a-^H 
4B. ^W&WtV k.hX. *®ffl»SK4t-€- 
SAT, fi«MWIeI»4:bT«IB-rsJ:5CH»«l/, 

#*rr5. fib, B**»384L&iaa-fe;n5 0tt«ffl 
•cffan&», s^x-^tf-g^s 1 5 3 a». £©11 

50 a-fejn 5 0S»V»TB*j*r-**tf*-r5;:iR:J: 
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;H4 3~14 7#«&*fc;iS>ttT^Si§-&. ?ffli aftfT&ASOT. SB®»flMBfcfc*#T£-5. s 

ltya-;H 4 8ft, SSfflSityi-JH 4 3~ fc. W*«5, 2 2f2«©^BJIC < fcn«, SiiM 

1 4 7©5^©ft£©lia*va-;i',fc|n|-©I&ai5!?& ^S^^S.t bT<D^tl^f^ri:lC<k 9, *® 

jM^&^anfcfcw^-ro^ft^Tsifca^v $t;:ttT5i&itft#Sitt-£ 

£mn&mm&$i±\z ; §f4-tzz.tw-?zzfflj!*. jo [0159] asic, w#g6, 2 zmsi<D*5m\zz. 
[0154] ft*, dco^c^^TB. s^x-^ mi<o^wvmmzitiLT&m 

4 4C*H-**a-fe^T?(MI))«58ftLfc»&K:, tt&E [0 16 0] Sfc. ft&Sl 2, 2 4-2 8K«©*?g 

s?a-jH4 8Sfflt»«i:tKj:D, f&i£©fg 2 gs&flj ?g©gs^asii6#€f»^agfit ±ft«. nassa 

fti?#S/£T5;r iC«kD, ^MBSKafcL^gBft/MMfc, fiffi* 

[0155] <fcrf 5 C t *»T*5|tJii*J»5. 

i%w<o%>m &±.mmitc&o\z, *%w<D$$m to 1 6 n a sic m#si 3e«©*5M!fc«fcn 

1, 7-1 l|2«©gE«tt^ffif=t#1fSffiagBtCi; tf, E«#a*-tJ!EAfcCtt:J:0, «H!tfJ«SlX 

n«, nai&agBt, ^fflna^assi:. uutvM^c^wfc, KBttd^stttti-r-siit* 

at. »«^a#at, ws^ < i PL&aftfrfc*.*©-?. 8B®mgMfl;fc:*F-£T 

[0 15 6] *fc. If#gi2 p 1 9E«0*«lHfcJ:n j^SaiRljftt)**. 

tf. Mattj££*i»ft&«-e&.*.. Mfr2nfcN(g9B [o 1 6 2] a sc. m&bi 5i2«©*^Hjic«tn 

£SHic»»dika«i^B*6i»t^tta«ijssjK»6 tf. a»^ati/To«iB6*rr«iitK:«fco, 

i!5^m®tt : £iliSFL?5:^e.B§©«l0^fT^'5ri:^T «©#»HK.fctt«. imiilW, Ha 

[0157] m#h3. 2 0E«o*«§BfcJ:n«. n affla«*fflv»Tig»*»fii)«r*;:i*«"p*. kb© 

afflaas^ffis-tJft^enT^sa^, ^futa&agB ^^-Mt\z^.r)/m{tn^x\mmmt^m^ct 

ft, SSic^iMMc^^c^ositva-^t at-c**. 

H-ffl8ia[elK«*lC : ?«)#ldcbT*<^tlCJ;0, ¥ [0 16 3] aSlC. W^l 7f3«©*^KtCj;n 

*»8ffla«lCl*S*«fM;Lfc*G, aiB(CSf-5B$W ©T, H-©tia&a&©lf 3iCfl1-S£&[3©gg.;: 

fts«g-c#. KfiwsaaasiBjiics-^-rs^tsjtTfr *tb-ct>, Kwtistt&iBJ3Lfc)0«6«iH£fTfc3;:£ 
swifts. ss«fifflffi*f»H»ciRi±a-e-sct*tT# 

[0158] asc, w*E4, 2 iia«©*»wci s. swtEi 8E«©*»WK«ktitf, i^ajaa 
n«. Eig^aft-tJSA. Ii§©^*bfc^affia6i5ic 50 gB^sc-€-^^e,nr^ss-&. ^tina^siisiiL 
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[01] (a), (b)tt*l©BW©KS:/ny*H ei»«ffl««llO»»ft^ryny^H-e*<5. 

t?**. [025] *an®$7^fflic;ta&>«aE0ttttigtt 

[02] (a) , (b) tt»2©*93©Ba^nyjrH *HMBjfi®S«OB«*w1-^ny3rHT?*5. 
■pfc*. [026] #SS?Ji©Sf5 8 UHWc^S SEtttSiltett 

[03] mmmzws. 10 2mmmmo)mm*tzruy?®-v$>%. 

[04] *%w<D®mmmzftftz>ttm®mttz [028] *8H®g9&ttfflfi:»:»«aafltttttttt 

«»!&agB£p«;:*-r7n y v m-?$>z>. tirabflasBoBassryn 7 ^ht?**. 

[05] (a), (b) $Kffl®l!lff:e [02 9] *^^©^9^JS0iJt^5iStt«^igft 

[06] *%W<D%immM<DW)ftZ%iWtZ>fz!ib<D7 [03 0] *ft«0£9&lgfflfi:fr#Sga#fflMflffi 

[07] *ft$®fU£K0!fi:#fr«. **Ufc$3ttS [03 1] iBIK««ieft$flHlffi^B«^f^Dy 

[08] s«if£x-^thff^aic*^Tgai^txfcs« [«worw] 

jSx-^s^TBi-efcs. i i&asaagB 

[09] *%n«f(2idt«ri:»»«gBiEftttieff# ia mm&m 

HHMaasRtw-ryny^HT**. 2 ^fl»a&asB 

[010] (a), (b) liffifflpJfg/^pItg^Slttfc 3 x-^fi&fc^S 

[01 1] Mt«x£«ottffli>rtt/7iiriBKfiic»att 5 mMg^gt 

a-fe;i^©ai-&©-«3is:^-r0-cab5. 6 w^agB 

[01 2] MPU*i^LfcSlx-^&r;S27 L - 7 iHMiafliAK* 

7;h£^T0t<&5. jo 7 a na«^g^ 

[HI 3] WSF*IH»©«fflWIB/TW«tt«fc**ll 7B 7flni9«|{fiS« 
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